Modulation of the leader peptide sequence of the HLA-E gene up-regulates its expression and down-regulates natural killer cell-mediated swine endothelial cell lysis.
The inhibitory function of HLA class I molecules, HLA-G1 and HLA-E, on natural killer (NK) cell-mediated cytolysis has previously been reported. In this study, we report on a study of the effects of the co-expression of these molecules on the inhibition of NK cell-mediated cytolysis, using a newly constructed gene. Complementary DNA (cDNA) of HLA-G (G1 and G3), HLA-E, and human beta2-microglobulin (hbeta2m) were prepared and transfected into swine endothelial cell (SEC) and Chinese hamster ovarian tumor (CHO) cell. The leader peptide sequences of HLA-G1 and HLA -E genes were changed to VMAPRTLFL or VMAPRTLVL, which corresponds to the original HLA-G1 and HLA-A2. The cell surface expression of the modified genes was evaluated by flow cytometry, and NK cell-mediated cytolysis by human peripheral blood mononuclear cells (PBMC) was assessed. The transfectant with the hbeta2m and HLA-G1 genes showed a clear expression of the HLA-G1 molecule and had an inhibitory effect on NK cell-mediated SEC lysis. Whereas neither the transfectant with the hbeta2m and HLA-E genes, nor that with the hbeta2m and HLA-G3 genes, expressed the HLA molecule on SEC, the transfectant with triple genes, hbeta2m, HLA-E, and HLA-G3, expressed the HLA-E molecule and also inhibited NK-mediated SEC lysis. Conversely, the modification of the leader sequence of the HLA-E gene successfully induced the expression of the HLA-E molecule on the SEC surface. Furthermore, the transfectant expressed both HLA-G1 and HLA-E molecules, thus efficiently enhancing the inhibition of NK-mediated SEC lysis. The co-expression of HLA-G1 and HLA-E molecules with the modified genes has potential for use in preventing xenograft rejection, as mediated by human NK cells.